PXR-mediated transcriptional activation of CYP3A4 by cryptotanshinone and tanshinone IIA.
Danshen (Radix Salvia miltiorrhiza) is a famous Traditional Chinese Medicine used widely for the treatment of coronary heart disease and cerebrovascular disease. Diterpenoid tanshinones including tanshinone I, tanshinone IIA and cryptotanshinone are the major bioactive components from Danshen herb. Previous reports have demonstrated that Danshen extracts could induce the expression of CYP3A in rodents, however, the constituents responsible for Danshen-mediated CYP3A induction and the underlying molecular mechanisms remain unknown. The discovery of a family of nuclear receptors such as pregnane X receptor (PXR), constitutive androstane receptor (CAR) and glucocorticoid receptor (GR) gives insight into the molecular explanation of CYP3A induction by xenobiotics. In the present study, interactions between Danshen constituents and human PXR were evaluated using a reporter gene assay. Our observations showed that Danshen ethanol extract could activate human PXR and induce the CYP3A4 reporter construct in HepG2 cells. Tanshinone IIA and cryptotanshinone were identified as efficacious PXR agonists, and cryptotanshinone activated the CYP3A4 promoter more strongly than tanshinone IIA. Furthermore, CAR and GR were also involved in the induction of CYP3A4 expression by tanshinones, though their roles seemed not as important as PXR. Treatment of LS174T cells with cryptotanshinone or tanshinone IIA resulted in a significant increase of CYP3A4 mRNA, which was consistent with the results from the reporter gene assay. Collectively, activation of PXR and the resultant CYP3A4 induction mediated by cryptotanshinone and tanshinone IIA provide a molecular mechanism for previously observed CYP3A induction by Danshen extracts, and our findings also suggest that caution should be taken when Danshen products are used in combination with therapeutic drugs metabolized by CYP3A4.